Improved coupled tank liquid levels system based on hybrid genetic-immune adaptive tuning of PI controller by S. M., Nawi et al.
 
 
 
Improved coupled tank liquid levels system based on hybrid genetic-immune adaptive tuning 
of PI controller 
 
 
S.M. Nawi, A.N. Abdalla, M.S. Ramli 
Faculty of Electrical & Electronics Engineering Universiti Malaysia Pahang 26600 Pekan, Pahang, 
Malaysia 
 
 
 
ABSTRACT 
The accuracy and stability of many systems in chemical and process industries which has Two-
Input Two-Output (TITO) is one of the key factors of process which have cross coupling 
between process input and output. Unlike traditional neural network weight adaptation using 
gradient descent method, Hybrid Genetic-Immune technique was utilized for adaptive tuning of 
neural network weights adjustment and fine tuning the controller's parameters. The TITO is 
modeled in Simulink and the Hybrid GA-AIS algorithm is implemented in MATLAB. The 
performances of proposed method also compared with GA and Artificial Immune System (AIS) 
alone, it was shown that hybrid PI-NN hybrid GA-AIS have superior features, stable convergence 
characteristic and good computational efficiency. 
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